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PLANT R'—"URDS 1950 |NVENTORIED
CARSIDE AND CARBON CHETICALS CORFORATION NW 1951

PROCESS DIVISICH By JA——— —
LB Vv

PROCESS DESIGH AND DEVEIOFLENT DEPARTUENT _ s

To: A, P. Huber Date: December 5, 1946

ZFFECTS CF U-23L CCNTENT IN Tili K-25 :

DIFFUSICH CASC.iDE

vritten by: - Jo Shacter

Revised methods of laboratory analysis resulted in a
better estimate of the 234 contents of the K25 piant
at the present conditions. The latest figures indi-

cate a fairly high téps concentration (see fig. 1).
The effests of this state on equilibrium time and pro-
duction methods are discussed. Product removal at a
reasonable rate within fairly liberal limits of con~
centration is suggested.

Introduction

Productivity calcnlations have been based in the past on a two cmmm :%;, :

e “i‘l‘“.“f'

sys‘bem of U~235 and U-238. It was realized that the U234 content wmld i}
tend to :anrease the ccdmbined product:.on of U-235 and U~234 at high proémct -

S
concentrations very slightly above the pred::.cbed value. At low product' eo:n-— '

s l} ,‘_-5,'5?3’-;_?—~

centrations the predictions were based on actwl plant da.ta. which, bei’ore e

being reported, had been corrected for the U-23L content by the hbomférx, oy, = -
G ng

“"ﬁ

It becomes necessary to review the performance of the plant in the light™d ot’:“

three recent developmentst : T
(1) Production is to be based on U-235 content alone. This factor :Lanot

serious at lower product purities, where the U-234 content in the pro- -

—r -

duct is small, and where changes of the pwoduct purity in the neigh‘bor- .
-.&~~1;§5°§“

hood of a few percent hardly affect the output in terms of Xgs of_rfaay.
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At the present opcrating range smell chenges in the tops cencentration
do effect compuratively large changes in X output.
(2) The reported U-234 tops concentration :aeé in error ami had to be re-

vised upward.

(3) The time to reach the final redefined tops concentration (41380003%
of 235) exceeded the predicted time, and the U-235 concentraiion

seemed to tend towards a lower equilibrium value.

Biscussion and Concipysions

The approximate gradients of U-235 and U-234 were plotted against K-25
stage mumbers (fig. 1). These curves are as reliable as the data on which
they are based. I ’

U-235 amd U-23£; each was chosen as a key component, and in caeh case the -

4

average molecular uen.gnt of the rema:.ning two constituents (-234 and U-238
for the case in which U-235 was chosen as-key component)was calculated.

The ideal separation factor for the key component was then ccmputed. The 7_
separation factors (©€ ) were then plotted for both key components 'agamgt:
“K-—25 Ste.gé nuniber“(figo _2)—0 o o . T

The effect on the U-235 %&f values of"the plant by the presence of U~234 can

be seen in the shape of the heavier curve of fig. 2. (%35 - 1) values

thrcughout the plant can be obté;ined by subtracting 1.0 from the ord:.nate e
values of the cwve. The ratio of plant }4’ values to (¢~ 1) is essentially

the same for the ssctions and is approximately

.

Ib can be seen frc-am the curve that there is no noticeable effect below the
30k section, some effect in the 305 section, znd a considerable decrease in’
y/value in the 306 section, with a maximum decrease of y/ at the very top

S

stage of the plant to about 50% of its "normal" value!
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P -3~
A decrease of }If value cam be related to a decrease in productivity with thé
use of the %SB/ % values in the report "Effsct of Differential Changes
on Froductivity at 41200097, 9/24/Lk5, by . G. Siedenburg. From these values
a small effect on productivity (little ‘over 27) is indicated. This .figure
gheuld be regarded with considerable caution since:
(1) Factors at the present top concentration would exceed those at 4120007

for the upper pofrtions of the plant by a sizeable margin.

(2) Factors listed in that report are point slope values, tangents t'o a

curve which is steepcr for lover }(f values,

In view of the considerations mentioned above, the actual dscrease in productiﬂw
at the present U-234 gradient may well be of a considerably higher order of magni-
t;zde 4han 27. The only favorable factor is the feasibility of a reduction of
U=~224 tops concentration at a reascnable product rate from a2 total reflu.x
value, thus leading to a corresponding increase in average molecular weight
of the non-key component-mixture of U-234 and U-238.
It, therefore, seems advisable to choose a high enough product rate and ldmit

. that rate only by a. lower limit in tfpurity - this lower limit being the mini-

mum possible value acceptable to the consuner above 41380083,

ore conservatism in these 15mits could result in a very long period of high
U-23L - concentrations and thus'inéi‘ficient top sectional operét ion. Tkis type
of performance results in a fla‘!‘;ter U~235 gradient in the top sections which
) are affected by high 234 contents, J 'l‘:hns in overstrained bottom sections
which must produce at too steep a gradient to make up for the lack of top
performznce. That gradient would correspord closely to the one. predicted for

a combined U-235 and U~234 tops concentration of 41380001%.

i syt el o S
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There is little chonce that a reasonable rate of production cannot be sus-
%ained by the plant cfier an initicl number of days, and the lower concem- .
tretion limit would assure that the product is still of value to the con-

sunmst,

It is very likely that the U-235 product concentration will slightly decrease
at first, but that decrease will also be accompanied by correspording decreage
in U-234 concemtration, and as socon &s the new equilibrium establishes itsa]! Y

the U-235 concentration ray be expected tc rise agu:m without any necesaa.ry

reduction in the product rate.

Aporoved by:

JS/ap
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